Abstract. The crustacean Gammarus duebeni exhibits precopula mate guarding and size-assortative pairing, in which larger males tend to pair with larger females. Size-assortative pairing may result from sexual selection or natural selection (mechanical or loading constraints limiting the size of female that can be carried by the male). If loading constraints are important, large females should have lower pairing success than females of intermediate size as they will be less likely to encounter sufficiently large males capable of carrying them in precopula. We tested this hypothesis in a laboratory study. Female pairing success was dependent on size; however, the relationship was curvilinear: pairing success increased with size up to a point, but larger females suffered decreased pairing success. This supports the hypothesis that loading constraints play a part in structuring size-assortative pairing in this species. We found no evidence for size-related female resistance in structuring the pattern of pairing. We considered size-related pairing success with regard to environmental sex determination and parasitic sex-ratio distortion in G. duebeni.
Precopula mate guarding is common among species in which mating is confined to a short period in the female's reproductive cycle (reviewed by Ridley 1983; Crespi 1989) . Under these circumstances, the operational sex ratio is male biased and precopula guarding may evolve as a male competitive strategy (Parker 1974; Grafen & Ridley 1983) . In gammarid crustaceans, the male guards a potential mate by carrying her beneath his ventral surface for several days before she becomes available for mating. Pairing is size assortative: a linear relationship between male and female size has been found in field and laboratory studies (Birkhead & Clarkson 1980; Ward 1985; Adams & Greenwood 1987) .
Interpretation of the size-assortative mating pattern has been the subject of considerable contention (Greenwood & Adams 1987; Ward 1987; Dick & Elwood 1993; Ward & Porter 1993) . Positive size-assortative mating in Gammarus may be the result of a correlation between size and microhabitat (Birkhead & Clarkson 1980) ; sizerelated variation in the duration of the precopula phase (Elwood & Dick 1990); sexual selection via competitive interactions between males (Ridley 1983; Ward 1983 Ward , 1988 ; or mechanical constraints on the load carried by the males (Adams & Greenwood 1983 , 1987 Adams et al. 1989) .
In this study we investigate the contribution of loading constraints to size-assortative mating by measuring pairing success in relation to size, from the perspective of female G. duebeni. Previous work on mating decisions in Gammarus has concentrated on pairing from the perspective of males in the mating population (Conlan 1991) . Pairing success will be determined, in part, by encounter rates between males and females of appropriate size ratios. Large males may be at an advantage as they will be able to pair with a greater proportion of the female subpopulation (Adams & Greenwood 1983) . Conversely, we argue here that large females must obtain a mate from a smaller proportion of the male subpopulation than is available to small females (the operational sex ratio for large females is less male biased than that for small females). Hence we predict that, if the loading hypothesis (Adams & Greenwood 1983) holds, particularly large females will be at a disadvantage in obtaining a mate: at the extreme, a very large female may not encounter a male large enough to carry her in precopula. In contrast, the male-male competition hypothesis of Ward (1983, 1988) does not predict this relationship: without a
